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PROBLEM TO BE SOLVED: To construct an optical system having light- 
transmission characteristic at a low cost. 

SOLUTION: A multiplexing-branching part is set as a multimode 
interference- type waveguide, and an incidence-side optical waveguide and 
a reflection-side optical waveguide constitute a structure having a 
prescribed interval at the spot where these waveguides are connected with 
the multimode interfere nee -type optical waveguide. By providing the 
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peak around the entrances of the radiation-side optical waveguide and the 
reflection-side optical waveguide. 
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^5ffl®T-fc.!9, SfriB^4(7?pfe^iSESSli, fltlfsm2*3j; 

flgt'tU S.oSfHS|g2*3j:u?»3 0^3g26K(7?v^-riv 
>'i'^T-tOSStSr:ffUT. «IIEIl2:fcJ:U:m3 '^3t^jffi^ 

yi'f^*- KT-(^^<;3eaR;5S^T«g''.C^4co^^iSlS4:, m 

atrISm4W7t^Sffi8Sli, SiJlSi^lSU:»2W 

<oBmf)i-^m£m4<o^MWCt&<r>n 1 <D«gffi»cSi^$ 

fl{liS^4co^^jSSg<75afif2||lco^ffilc:*J-fSj1-5.m 
2C0^S»;i^2. ^itJ=||3(^jt^iffi^dS^rott«gffiS»;i 
*3V>Tm«WIST'fi?i^$*t. ^S2?g4 03t^jfiKrt»c^ 

ttrSSmi, ^2. *3ctUt^3c7?=S-7t*jSS|roMtE^4ro 
3t»!gEK'v(7?«Ei^fiLgtc*3Jt5SSS^l, »2, JoJ:a 

5 r t ^i^WL <!: 1-55t-a-5>««. 
[IS*«4J *ti|2^i , ^2. SU«m3(^3t?§tgi^dS 

Ili5*sg5l mi. m2, St5m3<i03t^«K4:, 



tutam 1 <r>^mmn,i)m^m4(r>^T^WLn(om 1 <o4gffi 
iw«g£$n, tii^i^2iku^z<o^tHM^^tmte.f^4 
wjtaiffiKoflfiism 1 <o«8®icjtjr6]-r 4ig 2 nmmff^m 

^rofliS'Jffiei'S«g$Jx, SfifEm4CD7fe^iS?So^iro 
J; 2 <^SS®(i#>!r asg^ 4 co^iSiS ?Srt(7>?t 

<oii?f t 'S^m.-tzm&xh *) . sutem 4 coTt^j^gg 
?S7ji»^rom 1 (Di&t<DytAti7imte.m4<D^m&^j^n 

5t<oe«R{wj:oT> SUIE^ico^t^iSegrttcStriB^K^ 
SEIg 2 *3 J: vm 3 <03tjSS?K«7)V^-f ixj4»wjfe^ftKA>e> 
Sr:ft-LT, BtIiSSg2*3j;t/m3(757tjSj8cSgwi^<^^A:^ 

[IS*^6] mi . ^2. SU?f^3ro5ti»S?!Si:. 

sftfam 1 (o^m&mmnm 4 ^jt^sKom 1 w 

CaSI-Sgg^n. SflfEm2Zit>'m3C0#3t^JS*S;5SttlE 
m 4 <733fe^iSlS(^^fEm 1 coSECi^f ffil-t-sm 2 <^JS8ffi 
<^^^<0<@«iJffiEt3^«S$n. ttliEm4ro^^i£8Sli. 
ttStS.m 1 XD^m 2 co«iBA>e5@f«!£BIBSn7t 2 oeospffi 

•g-, ^f^#?i^^fe;^|Sffi2^::t^JiEm4<7?^aS&Kro3t(^it^7 
:^ [6] ic fe^ 9 "f - 'C>te l;^ L Ti^m V ^ L iiiiSii6*Hi^ t ;i 
oTV>53t*St!S-Cfc!3, S.ofltrSEm 1 , ^2; 

Iii*il7l stfam4cr)^5»iSsgw^<73jttT:tri6]<os 

$;*5lminJ; *) 5mmCOi6H. tiz)? 2 5 Atm J: t> 7 0 m 
mcoiailtcfc r t i-5IS*« 1 J: 5 ?9*«4 

.[if*ii8i mi, m2, Rx/m3<ot/tm-i&^t. -i-zw 

im^m4(o^mm^(omi<omm\zmm$ix. mts.m 
1 (^iffiffitrMf6]i-sm 2 coii^m<opjim(Dm%m&izmf^ 

MIEm4 05t2SiSE?gomi w«ffi*iJ;U«m2<oiffi 

SiffiBD-CfcO, BfFlBm4«>3t««tKlS, m^m2ioXXf 
m3 03tj^&Kov^-fixA»(;33t^iKSSA»?><iomi ro&S . 
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Jib, l.oftni2m2*3j;o!m3wjt^i£Krov^m*»w 
T'«05StSr:fr . MIEm 2 *i i t/^ 3 C93t^ifigScDrt 

:^/Srt7 53t^^J: ^)</?^iJ^3t<^:55•*W'^'-C,•'fi2:{i;5»t>•fi^ 
[i!l*«9l mi, M2, SUff5 3<7?3t^i6gSi:, ^ 

m 2 JiU^II 3 <o^%W^-hm^% 4 COTt^^i^ l^wflflfS 
M 1 w4Sffiir*Mfi]i- 2 (D4SffiroB»fS(Ofli»J{iS»-» 
«&I5^4<O3t»ifiK<omi«Z?*SSE*5j:U'm2 0? 

■t-5>4Sffi-r-ifol9 , t«IfEm4.7>^^jSSISl4, mrfEll2*Jj: 
3 (Dj£^&K<^V >-mA»C0^5gjS^A^tj(73m 1 <Z3i^ 

^hfiX.. JLotlii2m2*3j;U!m3<73^tjgiS?S(OV^-rn 
Ji^«?3t^SEK*» 5> 2 roJ6SW3tA;^);lSfitlSE3t^7 ^ 
yu^r-coSlt?r^bT, ffl^m2*5j:a«m3c03t^)KgS 
<0rt(735tA;'3O7St/ ^3ti»K?S(*glrttliE» 2 (OiK«<03tA 

3t<Ofi«S*5^jig/i3t5SjgtgS-Cfc 9 , aoStilBm 1 J: 9 m 

3co^i^i£?S(D/>/i< i t-oJc:^ggi-5%3fcSBfe-5V> 

[000 1] 

( MM I : Mu 1 t i —Mo de Inteferen 
ce) S3tj^&SSSr*-*--S3t->^7'ixtrBat--5'bco-C-fc 



[0 0 0 2] 

fc3tiSS#S (WDM : Wavelength Division Multiple 
Xing) g[^ff(7?©F^;)5^^^C/^oT^^^». WDMil(t->;!^ 
7'ASr«^i-?)J:-efiSt/i?)3t«BfpC0lo|c:, 

lO 0 0 3 J LT(±7 w/Wi?^, :^ffi]te*S 

1 9-0 0 2 6-§- (tE»l) tc|E«$nfcfi£^ff*S*qt,ixT 
[0 0 0 4] lai l4±IEIE*UC^i^$nfe7-</U^SJ3t 

2ow^^i^gSl t 2(07t*4<^3S.#.3;iS3t^7-</i'^ 4 
<73^ffi6*)/iSlt'l=<C>ffi 5 ilc-g- 5 J: 5 J;:Sffi-5i£:^S;iS 
l21ilziav>T. 5t^»Ki, 2, *3J:V3<o 

[0 0 0 5] 

[l8l^*5A?»tLi5i:-rsSlia] *il|gM;45/l¥9l-r'<# 

^<^Sf^Slt^S4T-<73SgBtw2igco3feSSi'i5o :::<^ 
{ieo-rniw^t-rs ht'7V;^Sr/J>$<-t-5r t^JSj;® 

[0 0 0 6] *P^B^;45/5|{*:-r'<^SSJIi(7?m2l4. ^^-w 
[0 0 0 7] 

[!Sffl?£rA?i^-r^ifc46<0#l5] *lli%?^(7?mi(0S]S«r 
ixtf, S4f2mi*5J;V^2<^SIffiSr'g'fc-frT/l|gti-5r 
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(0 0 0 8] *®^?^(Of^«6<3/iff^fig»i, ^ 1 . ^ 2 , 

SfrlEi^ 4 <o)tg| jgiK<oil[is|g 1 a)«ffiic*fi6ii-5fg 2 o 

co^ 1 oiffiSSo i 2 <7?4Sffili=S-* ^'^m 4 <o?tigiS 

^f^<Dyt<r>mn:>f(^t^mTimmx'$3r) . siii5S4<o 

^^&8S{±. «ftiEm2*3j:i;5m3<o^^jfiK<oi^-mA» 

7t±T-SfllEII 1 <03t»K!Srtir«fifEm 1 (O&^nitKti 
fc:m-r53t<^€«RSrWfigi:?iL, JLoWfE»2*3j:V 

»rg^SB|S2<DiK«<03tA;t)J::mi-5?feroea9:Sr^tg<!: . 
5 3t jg!^ SS Sr ^ -f- S 3t -^^ 7^ A T- *3 5 „ 

[0 0 0 9] \ikT\z:if-m^mnmm-km.m-r^<, miit. 

OT-tt, 0il;ttfm2i757t^jffi^l 2;«i^bAlttfcft^>t 
liWIS-^/U^^ - KT^MJt^iSS 1 0 tCi3V>T#^- 
K^tc^)-«$jx5, mrtciioiii:, HJcXr/ 2 ?»:<o^-- 

^2 0Jt^«gS 1 2 J: i?<75ASt7fetc*tLT. %\(0^im 
iS?Sl 1 <^>A *? njfi^T-£03t<^5i^5i-*;45aJi7',c-5 J: 9 

AM3ti::St LT fi t ^ if ffl^Sr^ Di* Wt/Jt^ifigg i 

loo 1 OJ 7-<yu^(rg3LT<75^«S:3t;tn»i\ 
^-f/u^' 1 5»r J:»3S*^b;fc^lco^^Tt. Wigo^ffit 

ttSo in*>, :7tig&gSl2*:>t5COASt3t7)5fcofc#-g-. 

icl-titf, 3t«5S^l 2A».c>(DAlt3tl-*fUTJi<!:A/t* 

lo 0 1 1 1 ^'i*;, :La^Wi^2^(o%MT&^\ 2ti3 
■5, 

[00 1 2J ^m<n>iib\z, *«Bj<^3t-&5JiS5^'bL< 



oeA±W5tjgSt?S7l^e3A*rLfcm€-3t;JS, -erlx^nfltjIH 

3 p *, V ^ri^;5M oti Ji(03ti»agiS t iS-g-fi J; 5 
tfJie^/i-f-^- K^f^^S^iSffigSi: SHIES 1 75»bg 3 

10 0 13) L< l±3t«iSiffi3S^ 

WiS-7^l'f^^-K^fefM3t^jS8S(^e$L;4Slmm 
^.fV^tSmm. ♦iW;JS2 5 /im^il^b? 0 ;* mCOtSffldJ 

I0 0 14J *S58BJro3t^5>ScSgtL<ia3t^ 

iSK^^Ii. m4c03t^iS!S;iSSfI|S-^yU5'^- Ki^^^S 
W&«StSti|E^lC9^^2^JS{IiJ-e^ggi-^,, tb<{±M 

[0 0 1 5J feSVMi. #JiE3fe-&5i-jS[^'b b< liJt^SE 
i^g|^^lC*3l^T, fttffE»l 7J^tm4COJt«iS?gco^Tt 

3tSfi^ ^ -/i^ t L < li^tnlSft ^ 3. -/u t L < li 
[00 1 6J WfE^2OTKS^&53t^n>^ h— 

[0017] nsnz^ ^m^&^n^t-^i^i&mii u < itjt 

tfiiEmi 'bL<^im4 co5ti»^^^Sco^3^:^'bL<ll>^■ 
:;^(0«sffilc:S:3t^Si: UTKJt;^^^?^-?-^ L.<«3t7 

< i*m3<7?jt2g2Sig<oi^:^tj b< i±>t;^roiiSffilci^m¥- 
-/^^r*3V^T. 7t^7-f/u^?|4«flHES2St/03<O3t^ 

(0 0 181 m2»c, mix^(imm^^(r>ismtmm.ti 

[0 0 19] $bJwli, WI23t-&^jSli'bL<H:5t«i|!E 
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[0 0 2 01 feSVM*. 2|s:«iq<'35tW«!S*v':x-yU 
[0 0 2 1 ] fc-5v^n, r.i^bW3t^•✓=3.— /Kc. 

[0 0 2 2] 

[0 02 31 «63l5SWi:*lS^§q 

[0 0 2 41 WT. ia2SrfflV>-C, SStJfe-e^oa^igJ&D 
jr-ov ^TPJBSraftBJi- 5, EI 2 lltitS5«5g(735t v-^ A 

2 ocojtjSiSiS 1 t 2 co%-^<o^.^. 3 lfi%^y ^ 4 
*>5. (Si, la2^r*5v^-c, jtai&^i. 2, *3it;«3ro 

[ 0 0 2 is 1 Tt^j^^coAlt • ^ 9 t 

^^P'-fvutJ' 4;JS-t<73j£«S;^|6]|Ca^tb-r?)i:. Slt3t 

sin 9 

^7 ^ o&g-rnicitBS-rs jt^ffiK 3 0 <r>-ni: 

[002 61 ^ t\^^ <r>i^m.-t^\z.n->ri,W.Wi%(r> 

ti^ti))D<7?§t^efii$rE3ic:^R-r. is^m^y -{ ji'i' <r>pji^ 
»i, 0ijt«o. 2 dB<om^mmzmx.nz\t±2 nm 

[0 0 2 71 tw>E>/4S. yU^jrwSJSi-JiWAn 



(00 2 81 3fe<Oi5' n;^ h-^'<Z3Pp^aic:ov^Tg 

^ffiiafiHT-foS. l21Ur^Ufc5t-&55-iSlil 6{;:7;:^- 
^^^'1';^-- K5 0 t u— !f— K (LD) 5 1 4r 

[0 0 2 91 LD 5 lT-^^L;t7tt4^Ti4S®S?S5r 
SSlc*3^^Tl,«^ffi7t^o-gMS^jtSt^ l 9 i: LT^SJ^^I- 

[0 0 3 01 msizt/t^y 4ju^(om^'^i±<Dm'k. ^ 
14. msnmizM^hix^^oiz, A^^<Dx^-^mA-m 

«riEEl4ro0iJ-Cll, *3fE*&K*:i»«i-55tSrSSt 
A5fl(ilE<^7-<yU;J'->WAIt:ft e tSJ'i^^l::. 

[00 3 11 r<0^*»i: LT7-fyU^'^<DAIt^ e trO 
w^E-rntc J; SSM3tro7t$4 i !gjS!S$4c7?-f 4x t, 0 \z 
iiii^0DAIt^*Sfleffi:*!J7^yu^-eiSB(f-C# 

(0 0 3 21 LA^L. z<Dnmimi<r>^'ti^m^\zm 
i:v>9, ^^ioii>^s.!iim9^<omst)imtziz±\:,i)o 0 
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I 0 0 3 3 1 ^tmm±^ 0 Lfc^Po^®«r«?St1-5. , 

ttlf5ASt5te»;:*tLT«i4:A/if«5feS:^i:.'tCV\ 
[0 0 3 4] -^/i'^^- K^^)^M7t^iSS§}c3feg 

LTta:(t?>4x5Ait<Bii. Rxi5Lfs^^^m\hm\zMm.-r^ 

3fe^fiK»ci!gALJ«lPi:/j:5BgSliie»tSr i:*Sffi5t5 
[003 5] 3Elr. mat-r ^, i p (r. ^ jv^ d?, 

[003 6] EiTI-J*i:P«W<0^^c3g?q©?»fiSr5iJ*-f- 
5. 

[0 0 3 7] ^^y^j\-^i:^i-^:i^m^m<7^nmm 

^iEm4C0^2eiSiig(73^2<7?4SScO^^<73i@SiJ^g 
tr^fIlEm2Sl/m3W#3t*iS^S*sS«£$^^, fltilE»4 
«>5fe3fS[gSl4v *ilSE®2*iJ:t;t|B3<DJt^&Krov^-fn 
75»i7)3t^iS?&7i>e>(7?^ 1 coj^gc733tA:t»;4SfltrlE|g4 cD5t 

b, J.o*(ifS|g2*3j:ir|l3(0^ie»K<OV>-m7l»«:D^ 

c0SltSr:n-bT, *tllSm2*3j;t>'m3(7?3t^i^!Swf*3<0 
7tA;'3<75nev^7fe^j^!Sf^lcMf5lg 2 <0jS:gO3tA;^tc*f 

[00 3 8] Stiism 1 > m 2 . ^iD^m 3 «)#3t^iSfS 

^m^mitzff:>Bmzmi.xiD\ixhmmx'i>i. 

[0 0 3 9] L*»L. ^/Uf^^- K<0^?:fflV^5#^tc 



[oo4o]tieoT, z(oMm^^m<Dm2<Dmmiii- 

^Bg*^l, ^2, St/»3<^Jt^jSKi:, ^yu^*- 
KT-<^7t(7?e8S;45^Hg'iS4C03t«iSiKi:, WltS.m4<0 

m4OT3t^26Kro^lC»4gffilr«ig£$H, *1JfE|g2SV 

m 3 <^«-3fcigjss§*s^is^ 4 (o^m&mo>mim i «?«8 

atJia^ 4 ro^g|j^?Sw|| 1 (OJSffiia J; 2 cofflE»4«- 

X'h*). SafEm4 WJt^JSSSli. ^fEm 2 fci 05^3(0 
?ti9ifiS&<^v^-f^^;)^<7?3t^^^8SA^^ro^ 1 coffigcojtA 

eSSSr'silgi/jiL., S.o^fS^2*3J:t5m3 w^^iSlS 
(OV ^-f i^/!l^(03t^SCi^^;J»t5 2 coi^g WJtA;^3i!iS^gE 
3t^7-f yi'iJ'-C(??S«-*r^LT, SftiE»2*5.J:U!«3(^ 
3t»i^BS(^rt<737tA;^o/ii>3ti»iSSSf^lrStlfE^2ro& 
S<05tA;t)IC*fJj;-t--5 v-V^/u^— KT-<7>3t<oej»Sr'5I 

T- fc * 3t SISi K Sr * i- 5 Jt v- ;^ X A -c *> 5 . 

[0 0 4 1] :im^m<om^(Dwm\-t. mi. mz. r 
ifm 3 <o%mf&^ t , ^/I'f^^- K-C(757t<73eaBi4S'5i^ 
'i^4(7?3t«jfisgi:. «^rEll4(D^^K^srtro3t<^it^f 

tWt. ilfami «03t^KSS;45etlf2m4C03tigiS?g<75^ 

1 cr)4SE{3«igs$ n,. mte.m 2 xus^ 3 ro^^^iSK*^ 
14, ^timiRam2ff:>mmfj-hp;r^mmmi\ft2-o<D 

t&SE«-Ji^4^*s+B2lrSfrS5m4<7)^gfiSK«>3troii 
o T I > 5 5t aiiSi K -C 5 )t « & SS 4r * i- S 3t •> 7^ A 

[0 04 2] ^m?&m<r>m s <r)T^m\^. m i «^3fe«jfiK 
*s. ■=^'/^^^-K-cro3troe«ft^s^^i/^m4<o^fe^fi^g 

<7?mi<03SBffilclf^$ix. SfllSm4W3tigiKSS<oMIE^ 
1 (^4gSl;:St(6]-f-5m2<0SgaDtw^2, 2il/»3C03t^ 

^^yu-^OTAfl+ffiji, wit&mi. m2. ioxum3<o%^ 



(7) 



'i»M2 0 0 2-6 1 5 5 



[0 0 4 31 r::-e. ^gg^iqcj^yu^^— K^gpgj^t 

■err. ^^i'5^^-K^8lsS3t^«iKl=MaLTSJttt,ii 

ffi«lItc^»1-5 3t^igEKJr iSA L3«W i 5 R3Sf4iel1■ 
[0 04 4] ^/W^^- KT^M^^»ggtC*3ft5Jt«) 
I 0 0 4 5 1 r i -C. ft-§-3t<^«fiS: X , 

[004 6] L = a (4nW2) ^ (1) 

D=^W/6 (2) a*3itJ?^|4ME 

[004 7] zixf3<Dmm^mtz-tztx, mi<o^m 
[O04 8] IP*,, siljt (A,) tsstjt jcjt 

L : L' =l/^i: l/A.^ ^ (3) 
[0 0 4 9 J Ml-, 

L = a (4 nW2) /3 A, (4) 
L' =a (4 nW2) /3 ' (5) 
<^Ba^. I;: 5 r i: (4§g irSM $ n S T-*) 5 9 . 
[0 0 5 0] nsi, rco«-g-, ^m&^<o=ir. i^y yh' 

ttlrLTtStlta^ (1) , ^ (2) t:ms:i-i,ytm&^ 

K3t^igEgS(D|l|^6f)/j:«$L;i5l. 5mIn/iV^b2. 0 
mmWiSffl. IISKe*j/j:<iiW;4S3 0 ,im/jM>L4 0 /i m«0 



K(OSBg6<J<CS$L;i5lmmJil^L5mm<0©H, 
W7itiW;5S 2 5m m^il^L? 0 ^ m<0«5[aA^t>jg^$;jT, 

[005 1 ] fSi, - o-r/U^^- K^i^i*<?5SSStt, 
CTxLliJOURNAL OF LIGHTWAVE TE 
CHNOLOHGY, Vol. 13, NO. 4. AP 
RIL1995, pp. 6 1 5-6 2 7-S:#K-r'5Ct 

[0 0 5 2] *M<^ig6<^ff^te(4, w-m£m±\zm^$ 

1 «^.5t»iSi2S i:S*KR!l»w«igg Lfcm 2 SU«m 3 (^^^iS 

[0 0 5 3] ^m(Dtg 7 (omm\-i.. ^m^mn^-^a^m 

^T;^rSJ (ill?;. 3ttt) fw?tLTfiB:4>5v>iii&Si[tc:K 
[0 0 5 4] *P^|qi::*3V^TIi. -7j\^^^—ytWM 
<7?3t^jSgSl 2joJ;t/i 3, z5s^^,^j@gij4jig,-5jg$ 

8S, fisjxLtf, StifEjt^jSSSl 3;i-f>Att$ixfc>fe^5tfiiE 
[005 5] 2|s:S«B^tt, ■'S'/Uf-*— KT^l!)t9?&K 

\znm.-r^m^(o%m^^Ki6\,^x. '>/i< ttsiriEm 

1 75>f>^3(0 5*>V>-ria7i^lotJl±C07t^jg?^A>C,A#t 

«8Si:iKrs5mi*»t,s^3 (Dj/tm&n<omi^mim& s n 
[0 0 5 6] ^m<owj:mm\zx)x\-£. ni]^^m2s.xfm 

3<03itigiSg§C03t$4, 0iJxlf. El7C03t«jSKl 2±3J: 
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[0 0 5 71 *IR3SB^w«'J*?gfiSlwJ:Jxtf. filE^4ro 

Ji^fiS *r % X S r 1 7js Jl5 5 . 
10 0 5 8] Mtw, *JP^?^(^^SiJ/iJi^ffi(c:j:tv«, WlE 

^ix^'ti^3t3!l^ L < llg^tsU^ L < I15t7 r ^< 
t b < r t <^Sig£^lfeSrS(t 5 r t ;05ttSJt5 

[0 05 91 ^m(ORm^^m^^^-^i'£. ^ixl4. IS 
1, «2, Ram3(D^mi&^t. -^/u^"^— Kt?cO)t 
oejSS*SBltg/j;^4«53t««Kt, S(riSlg4«Z>3ta|Ci!6K 

Sr'>''j:< itWb, SiIf501<O3t«jfigS;4StfrlEm4<733t 

^iEm4o^*i^ggi4. tisn.m2)oi:i/fS3<oytmt&9s 

m4<D^^zS8Sf^<03feweMic±oXs BiIIS3t¥7-<>'l' 
S(ff5m2*3j;V®3ro3t^ifil^(Z)rtw3feA:^ro7iv> 



yt. foSVMiffllEMl J: !9m3£07fejgiSSS<75'>/i< 1 1 
«ti-53t^&KiSr*i--53t>';^7^Ar-fc^ imp r t 
[0 0 6 01 r 5 L/c^-^^jSfli'b t < li^tjS&ISjIli^ 

/UiS' t ¥^f fo 5 V M4HS Wf T-fc 5 w i: l;: ± 

[0 0 6 11 t*o-c, :L<oiibfm<n>'^^f$mm.. 3t 

4 (D%M.m.^(r>\Si^ t L < l4>i-:^(^4SBffif:iS3t¥^ i L 
TS2:»t fcSJtSS^ t L < (4Jt r -f t b < I43t7 T 
^<w«iBE#IS:i:, S(liE^2 t L,< 141^ 3 rojfeiSjS^ojpn 

[0 0 6 21 *ii^B^coSiJ/j:Ji^ffi(c:j;ixi4. 2>:o 
«^fcifiKJl±(^jt^7'-fyu^'Sr89:»t5, tb<W:fltrfa 

m 1 4 <o^mm^Rxyttitd.m^<r>m&ts&.mz i 

eKi±<D^jS8gtb<{45^JfiSSS'bb<l4^'7-;/ KiJB 

10 0 6 31 Ml::, *l!S?gB^<^«^5ig3t-&55-K3St b< 

tt^^'<'s/f^'bb< »47fe^7-fyi'^ t, b< llTtiftilf t 
b < (iJtSISIf t?03t^^^a;^-g-;b-fr-CffiV ^-5 :i i: ;45 

[0 0 6 41 Hlri4. *gI^?^lc^Sig3t^^JJS^tjb 

Tt^^t b< it^^^ 2/5" t b< I4?fe^7-<vu^ t b< 

i4)tiitisit b< \tyt^m^^<om^<o^m^tm^^ 

io-^. ^^nim-^mm\zisimi-^hv<ttm^<om& 

[0 0 6 51 H»c:(4, *es«?^lwff,sig3t^i^3.-/u 

Id, «ffl[il!Stb<tt7'y7'V7'^(73m^fg^j£lS^& 
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10 0 6 6 1 3t^7 ^^^ft\ ^*gl5|B^WigJgfl8 

■e&io 13 2 Gli, S^g2 Otr^^7-<yu^ 1 5;4SS:g 
$nfe:l^ffiSrbft-M£:*c»fffiBI-ca9 5. E2 0OfiBJl4, 
S*g2 0±lc:miSt/m2<O;J'7 2/ K^2 1 , 2 3*5?i^ 

[0 0 6 7] iJe-oT, ;*:?^fflC0{t^6t)/i?1^flgl4. ^ 1 . 
^2, SUmaco^tSfffiKi. -=^^w^^— KT-053t(D'e 

4 £03tSgigSSl4. ■ ftJlE^ 2 *3 itJ^m 3 O^^&ggWVN-f 
n;i-co>t®j^gg7i^t<0^ 1 (7?i6S(03tA:^*5StIfES4 <7? 

'SL, S.offifE^2*J<tO«^3<73>tjfiSSS<^VN-rtL;4»W 
3tj^iSgS*» btOll 2 <OjSec03tA;^;4it&IS3t^7 -< yu^? 
■C<^?S5tS::ft-UT, flaiB®2*3<fcU'f^3(^^g|jS8grort 
<o%?^ts<Dfi:\ ^^JgiSJSrtlrtdiEm 2 <0teew3tA;'jic: 

mt^ ^HB-Cib 5 5fe«gcK T'fc 5 r i: iSr #m i: -r ^1 

[0 0 6 8] *ilcorw3t^7^'/u^=lr§2B-t--5t;lflt[ro 

[0 0 6 9] w?i<r>im.(r>\twm 

[0 0 7 01 ll8»4*5IB^«omi <D|IJ£eiJT-fc5Jt^:5^ 
3&|g<0^1gJ^8S5r^-f-^^E|-efc5. El 9 l4-€-<^-&^Si 
g|5(73ffi:*:5jzffililT'fo2). 

[0 0 7 1 ] ^^(TJSIg, 0iJx.l4*>y (s i ) StSE 
2 0±»C, ffitff^wm''j:^)2*iffic0 7-y^fk7»<y^ s K 

^>f<<kt« ^ico^'^ .y K^2 1. =>TfiSl$2 2. 
Tm2 0^'7i/ K®2 3«rWLTlSfig$n5. CrT\ 



2 4l47^yW^'#AfflW«-C*)-5. rott. =&@<o/? 
$<750iJ^if:-ti:«. TSB^ 7 y KiS 2 1<0J9$ 14 5 Mm. 
3T2 20J1$I46. 5Mm« i^BiS' 7 Kg 2 3 091? 
$141 5 =Ti: 7 y Ki:CDSJfr^ifcl4 

0. 3%t Lfc, -g-^^iSgBtt, '>/i< t^-'t'^^*- K 

^^^sjeassi 1 0 i ^ 1 <r>%m&& 11.^2 roatssa 

K12. fiU<m3co3t^zS?Sl 3Sr*-rSo 
K^gf SjSiSKOtiW|4 25jum. g$LI4l200;i 

in. 7t#iS?S«0BgpSD»4 5 wm-efoS, 3t. 3o<7?>fe^ 

iS!§(^til4 6 . 5 M m t Lfe. 
[0 0 7 2] 5t^7w'yb:5' 1 5 l4AM:ft 0 ffW^ttC^f L 

T&Sl. 3 MmW^SrSltU. J-OiSS 1 . 5 m m<75?t 

- KTi^^jgJSIStOtp^gBtr. ti 1 5 M mco«2 4 tijf 
Ab, UV (U 1 t r a— V i o I e t) ei-ftWS 5 S: 

iCioTJg^S-fSr tA^ttJJlES, S2Xt/m3cO^MI& 
?S12, 1 3»4^/l'f^*-K^f#M^ifigStOS^g|J3 

2St/3 3^::*3^^T5:v^^cs}^^ffc•5v>l4BS5^^^t fcJioT 

[ 0 0 7 3 ] Ell 9 (r>t^7 -1- yu^? 1 5 ^5S« 2 0 
* $ kltLmkn^m^ Sr^-fo 2 4 14 r <OSW¥^lft 
SrSe-t--5^ro«-C*)5. ^9^2 1, 2 3 {4=S->* SBE3t 

[0074] fSj. mo. 12114. ^t/m 1 5 \zm s t 

las t3i)£t<7?«^«5t5r'fri-5, UtI^L. r ^ bfcjt^ 
iSi?SW«^i{|:i4iiMot,(OT'+;5>T'$)-5. ^¥oT. 

[0 0 7 5] S2SVi^3«3ta|«?Sl 2. 13*5«iK 

&li3 2. 3 3T-¥^Ti:'iS:iilzJ;oT. -^yuf^^— K 

[0 0 7 6] wiT-. «!te.^^7 ^ iimm.f^^mm 

7^/W^il4|5St,-f. «r!|^|4^^>f»'m2 4^(Dtft^ 

y-<y^^mm^^<Dfyi:m^ti'^l 0<Oj;5'fc3t#iK!g 
^T-T-ijoTtiV'', la 1 0T-l4flfe60g|J$r»4EI8 tl^fll 

(0 0 7 71 *P«iq<^^53t3fSiKSrW-r.5>t>;^7^ 

-g-^^j^^ct <9 aj;^) $i^'-5^S«fe(;^5fe5?j«t!iSr^i^^^^^■f 
^)?^ffitfl5::i:;i5a^3l55„ ±ffi«5^c03t2fiS8§*5v^-f 

i:{4§5*-Ct/iV\ 
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[00781 mil v-ft-mi:vi-r^'t6^fe.^u 

1 0 <OAM{B!l»^«i&, *(*:6<3tCJ4 2ocojt*i6Sl 2. 

HI 0«oai#t{KH;«!St. *«sW»c:»42o<03t^SEKl 
1. 1 4x5S^ltt>4xTV>5, mi ll4m4(D7fe^j£8§l 

[0 0 7 9] 'bt,5A/. $fe»r«igc(;?5fe^»H*W/i.f^ 

[0 08 01 *ll«W»Cff.h)4fl}it t S 1 fc^i-sijfew 

[0 08 1 1 11 1 2ii7-fyu^'ofli:s-mj;iJ:.5Slt^ 
HS. fiJ$4l4Slt3t'73tg^ii;bPfi90!l«r^-r. 3 5 Ji: 
«-t-o ISH-±ffS$ix^)S3<^t LT^!lx.«0. 2 d Big 

*|-L*|li6ffiJT-l4l 0 ;i mflgt/iSo rroipjC, 
^mm\'itm\.X. 3£4>;*c#<cai5jt hu^^'^^H^i- 
[0 0 8 21 U-, rr-e, *0iJt'lbMt5 7-</U^J'rott 

[0 0 8 31 0 1 3 f4, ■^Jl'^^— KT^MWjSSScOg 

L-cv^5. rcf. 3 7 1 ftis 3 8 li-tn-enia 7 

^;:*3v^r^2(7^^^g^S^§l 2 A^t,Alt$-ttfc->Vir/u^ 
- V%<om 1 033t»JfiiS 1 1 &t/^4 rojt^&Jg 1 4 i: 
•^yu^*- KT«!PS!^StK 1 0 t (O^^U 3 1 RV- 3 4 
»::ib-lt5ta^fi:Sr«i-. m^n^Stny^—f 2 4 0 0 

[0 0 8 41 i¥oT. t(iai<O01 2^&-t)0-C7j%Lfc7-f 
/^^5'W&S-fi^^::S^i-5^i*iiAD^w*^LT, Ell 3{r0iJ 

OTi^lr J; 5.54«^7^^lrjgB-t-5a*i45^4iT.5 r i: t 

[0 0 8 5] tSL^^mmt^<o^ :^m^^(o^m- 



[0 0 8 61 lai 4J4*«?gcom2ro||J6eajT*>«.3t-& 

%M^n<r>t^m\z% 7 r 1' ^< Sr52:a-r -5 fcftco v« 4 
1. 4 2. 4 3SrJgj*Lyi:. rcoVfl{4 1, 4 2. 4 3 
14. 3VSS2 OIC. iifiRi<0*gB^BSI-*t-r5S:*l4 

r:<o«i4^7r-i''<o&@i2:^icSi6Tllfflef)T4> 

[0 0 8 7] *3IJfeeRJl4. «>;coj; 5^rfflv^5w 

i:;J5iiJ3l55o {"Jx-fi, 7t^7-f/u^i 5.t LT. iSS 
1 . 3 mro^tiSrSi© L&S 1 . 5 ;i mCOjtSrS^-r-SJfe 
^7-fyP;^Srfflv^fc4i-^«r«^W-t-5. 5t7'r'r^<4 6*» 
b&S 1 . 3 m i: 1 . 5 M mWfift^fi^t^r A9ti-'5. 
- <7?iSg#.S^(i. %^-7 ^ 1 5 T-jgg 1 . 3 m 
WJtz>Sigig$n, — ::^1. 5 Mmi??7tl4Slt$tt4. 
o-C, ififil. 3;2m 03t^4^t7T-f'/<4 4»rA*ti- 
^, te:^. 1. 5 Mm roS*t3t I45fe 7 r-r^< 4*5 {CA^ 
•f"'5. I. P LT. — O(0jg?5#^S7tA»?3> 1.3Mm>b 
L< »4 1 . 5 ji mro#Ke%Wi-§m^^Sr^iX^lX3t 
7rl'^<4 *i:4 5tc^}-i6i-5ri:*S4:m5l5-5. 

[0 0 8 8] *7t. ttSAM?:3S»G-mii-g-&|5i: UTt 
^Bg-t-?)^ i:l4«9i-C'b'iV\ . 

[0 0 8 91 fft). %r7 7-(^mmi.vm\Z^h'^. WSL 

[0 0 9 0] Ell 5J4*M!«ro^3CD|l^0i|T-fc.53tj^ 

[0 0 9 1 ] %\(on'^mt\.x'S^^\,fz.%^9i^^<r> 

5 1 St;'«3t^^^T-$)-5 u— ^_ 5 2 4:Kg 
Lfc. «»*>, =i^»«2 0±tzrix*T-roMi:lHl«l 

iiS$1t-5. rro^Ky ^— C73|^^|4jienjro K7'l'3i.y^>' 

f-^S^^^t. S^t^^w^^co® 1 <73miS. 5 2. 
5 3SrJf$^f5, ^LT. ^\(oim^nn^mz-7* 

^y-f^- K5 1 Sr*i®L. m3<7>^!gjS?S<^ffiffilwU 
-• tf-y'f:d--K5 2Sr*S«cUfc. m^S.W&t%%. S 
7t<75«-^T-co+iS<7)rB^(4if ffll;:J;oT«i!bfc. fii, @ 
(CfcV^T, S^<7?=&^^</5#m2«omii§l4^BS$ 
ixTV>^. ^:C>teWti?fi£(4t«IiewSl (^|li£0iJtP)«T- 
*>S. t«oT, pj-SB^^. gB*ri4lHl-??-§-=SrtoT^$ 

[0 0 9 2] 111614. *«e«com4coSiS0l|-CfcSJt 
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ittitftif^3<Dm^m\z}o\.'x. hyf K5 is 
3 ir^/i-^^- K*&?s 1 0 \zmy^x^mm^ i 2 

Itm^^-to ^^mzi. f) U-lffT^ K 5 2 T-«4 
[0 0 9 3] 7;*- hy-f:^— KSVU— 

[0 0 9 4] ^iZ. *IS<OJtiS&KSrW-f--5?t->^7^-6. 

100 9 5] mi 7{-i:^^m<r>m4(Dmi&mxh^^m 
i^mcomMmiSi^yr:i-w-^m^mx$}i)o 2-0^3 im 

8 0. 81 ±^z^;^^t&m 5 5 Sr 1 o-fo?^^ b 
fco ^LT. ;T-::^«iOv''y 3 VS*£8 0»C|4d^>'7'ffi^— 
1^*-y1';j--K5 6$r^gLfci, (Sj, tfFlEJt-g-^ffltS 5 

*>5, *fc2oer)S«rai4, fiaJitfSS lmS««03iyu 
if^'i^K-r^r-r/^ (-iK:lJ:7rw'/<titil§i:'bl5?-t- 
-5) 5 7T-o/^V^3^, 

[0 0 9 61 Tt^r'f/^S 8A»f>AltLfc3t(i, 
5. 

[0 0 9 7] Mt::. *ip<7??t*&*S-Sr*-r5Jfev'^xA 
[0 0 9 8] HI 1 8 l4J|c^?g(7)^5<7P^lfS0iJT-fe-5^S 

ffi ^ ^ — -'i' <73|IJ£Jf^ ffl S: jr:-rs*e<)it ^ffitS^Sia T- 
[009 9] >^m(r>&^mfSH-i».(Dm^x-hi, 

^r>xmm(D&m\zffti:mvii-^o ^-lt, cwiijR^? 

S^^^-6 2-l. 62-2. 62-3. 62-4. 6 
2-5. 6 2-6fwJ:oT^»l$n5. 

[0100] EI 1 8 ^#K-rn«. ztit. x-<Dnm t 

S i S«±jr3fe-g-5^zK5g6 0 t-eixb«r*S^Jfe^ 



4b®IC«5!S«?57^ KB 2 - 1 . 6 2-2. 6 

2-3. 62-4. 62-5. 6 2 - 6 $rifig L/i. 3t 

jg&!g 6 1 co-:;^<;?Sg5. iP*5Alt^J|t&SS»4?t^i6«S 

6 5lr«^$n. rro3fe3l&?i6 5. fi»lx.tf3t7T'r/< 

3fe-g-5^&l§ 6 0 II. m7L\-i'^tS.n^m l \zm by-c^itSr 
fflV^T+^^T-ij-So wi7?WT-»4. ■^^/I'f^^— KTf#S3t 

*i68§9 o(c:— :*-coffiSD{cii:S5S3t^^ 62-1 

i: ::<73F^gB{c:|S;tt;t7t^7-<-/u^ 6 3. -^ryu^^— 
#M3tif SSS 9 0 (D-:^(OJSffii;iias$nfc^^ffiK 9 
1.92 \zi:^x:^m^mzmt>i%'^:^'r j^<om^m 
teTJSflf^fi^n^io iSoT. El 1 7lC^$nfc:0iJI4, 6-o 

1^. Ell 7-C-li. IftBJWtP'&J;. :5feigj£JS9 1, 
9 2<i0;5^fiSiJ<O??-§-S:rt-t. -tWteJifJ-f-e 1 Srf^Lit 

[0 10 1] iSj. Tt^^-c/Uif 6 3. *3-5VN|46 4(4^ 

TV^5. L*»L. ^^7-fyW^6 3. 6 4»4tee»wJ;o 

^^7-r/w^ 6 3. 6 4»4. ^(o^^^m^e oizntc? 

• R^mm'^mm\zii'^xmt-t^%^y ^ j^-^ ^ 2^ 

[0 10 2] *^v;=:=L-yH4. ^7 r-f y</>^hX!>iLtc 

[0 10 3] ^eo^JSMli. *l?l^l^c03t<0i§g«;SS 
[0 10 4] 01 9J4*«?^W|g6«D||JiSWT-fc?.3tii 

^^Srj|^coS*iSS5r?r:-ro pfeiiSm^-:/^— /-i^e 6 13 
lifliliem 3 (O^m^Wz^r^ LfcffiitSrffiv ^fc, ^Ttiift^ 
•:;'i-/H4. i^mffl I C 6 7-^Sftffl I C 6 8 . Sfcffl. 
®$r*JtSii-5^oo^/u5^ai^^^6 9 5rli^-^i5-fr-Cfflv^ 
hMz. /Hcj; 19. ^7r'1'^-^7 0 iiJSft 

— (!^<t UT-b J;v^biS»lrittg||-^APC 
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^ ^ 1 1 T IS ® U T t Jt V ^ i: I ± # 5 * -C t V \ 
I 0 1 0 5 J *^BJ(7)||J£i?iJ|i!tt{c, S i S«±(r7 y 

TtiV^L. ^^KS§l47s/^^fc:;Ky ^' 5 KT-|4/j:<flil 
[ 0 1 0 6 J *«0^<7)*lS01Jl4!|f Jw, 1 . 3 M m<75 

[0 10 7] gA±. 3|c8l»?g«:i^aBtc:iJl|^Lfc;4^ 

0S607-f/u^S:^^-C-#^.ri:;6^P> iBixjt ^ 

•5. 

[0 10 9] 

[0 110] ^^I^^B^tCiixli, Mit^@^Oi«V^;)t^i£ 

!S «: W -r 5 3t v- ;^ 7^ A Sr ti^i- 5 r t -65 ai 315 5 . 

10 1 1 1] ;!^il^Bgi±, -^^u^^— K^g^Sjfe^jgSS 

<73+S*t-t- 5 iSffi CIS: (t JfeaiJfi iESti j:T'<^7fe<Oiiix3t «r 

(1212] E12tt^^7^/Ut5'C»-rKfc^*ftSSr|ji?^-t--5^ 

»S¥ffiEl-e*)5. 
(US] lll5l4AW^<73S^j:53fel-M-t-53fe#7-f/w^ 

<^Sii©#i4$r^i-|2lT'*) .S. 
(0 6] I2l6l4se5l5«it(7?3t-g-5^»5ilci3lt'5 fl SrOS 



(117] ll7l4J^gi^§q(^5t-&^StSg|55>K)^/U^-^~ 
(ins] ll8l4*S«B^<^^i(7j3IJgfinj-efc53t^^J« 

(lai 0] 01 0tt3t^7^/u^.Srl2:ai-5fltK^3fe->;^ 
(lai 1] mi 114^^7 ^•>'u^ii:KS-t-5iitr<o3t'>;^ 
(m 1 2 ] EI 1 2 i43|cK«0j(7?is 1 (ommmt^inmm 

^«^firoH«Sr^-ri21T-fo-5. 
(0 1 3 J la 1 3 K^^S»&gSwS$ i 

5t5*K<^ M» iS:*-r 0 -C' *> 5. 

(014] mi 4\-i:^m^mcom2(r>mt&mxhim'^ 

(01 5] 01 5l4*li^0^<73m3ro|llife{HJ-Cfc5*jil 

(016] 01 6(4;*:gI|g|gco|S3<73^1ife0iJ-C4>5^j|| 
S^t ^ ^ -/K73Sij7i«aj 4:^-rMtl0 r-S? S. 

(01 7] 01 7i-i.7if:m^mcr>^4(Dmmmxhi^m 

(0 1 8 ] 0 1 8 I45^:^0A<^»5 £0|5JS^-efe5JtSfS 
V? 3. — >'i'Sr^i-tit[it§ilZffi0T-fo So 
(01 9] 01 8l45^IP^B^CO^6(D||lte0ljT-fcS^ifi 

(02 01 02 0»43t^7-<yi'iJ'OSBSrIftl^i-5»fffi 
0T-feSo 
(??^<OSftMl 

1 : ytm-i&^ (AiKiMJt^StK) . 2 : ^^StK (SI* 
{iy5t^iSSS) , 3 :tftm-&mRrJ2-i:ti-^iX(D^ft1fi<D 
^.^.x 4 : 3t^7-</l'^', 5 : ?t#7-</W^(73^ffie<)S 
W'l''L>ffi. 6 : A*t{RS5t3!CifigS<D<tt, 7 : RSt{By3t*« 

$4, 9 : mtV^, 1 0 : ^/uf^*— K^f^ajt^fej^, 
1 1 : ^l<0^mi&^. 1 2 : ^2<05t^ffiK, 1 3 : 
S3W3t^«gS, 1 4 : m4<^jfe*igt!S, 1 5 : 3t^7 
'f^^;^. 16: Vtmmm<0^^^mS^. 1 7 : 3t«»iS 
■■lRXf2(Dm^J:'0n^. 18:SltM(?^, 2 0 : S« 
(0iJ;tl4, S i S«) ,21: TgU^ 7 y KS, 2 2 : 
arS, 2 3 : ±gl5^' 7 y KJi. 2 4 : ^/l-^*— 
fePSaSiS^i: m 1 «03tjS&!S60jiS-&gB, 2 5 : -rywf^.*- 
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